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For NV IMMUNOASSAYS USI MB SYNTHETIC 
BNVB.OPE POLYPEPTtOES (A8 AMENMD) 

, \ T 

Honorable ComiMasksfnor of Patenta 

and TradflmKs . 
Wfcrtrtgtori, OXL 20231 

Sir: 

l r John A.T. Young, do hereby dflctere a (Mom; 

1. I reatad my PtuDi In ■hiiii m ftwmii I ft hiiimiiiiil Cnnrrr Hmmrrh fimrl 

and unNeraJiy Gptiege, Londo*, iml^jd tirtgtjom In 1B87 having prrMOurty wotvad a 
B,S, In Diochemictry from the UntartlLV Of Dundl* in 19S3. 

2. i aim currently an Aufttanr ftofenor. Department of Mcrobldogy and 
Motocunr Gerwfcs, Hanord Medical School. My Gurricufum Vine a attached as exhibit 
1. 

a. I Dove load and 'understand Luohv ac si. apoltaatiBn Sorts) No. 08/089,407 
and tuew ©taL apflKottfen Serial NOv0B/6C7,B0l C601) as wan os ttttOffica Action 
rriailtd January 23. 1996. 
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4» One Of ordinary eMB In the err bi^ 1004 understood the term "eynffiedo 
peptide' to fflfein a peptide prepared by ehvnfeM lynthesia. The term ■cymtoScr wai 
tmdto derated parjftte ^ynthBEMbyohomlDQl moons in numerous publbotiona prior 
to die October $t. 198* filing date of parent appHcedon Serial No. 06/007,501, 
Rapmoftttfth* plibRcartioru (thorn areetill othrfra) include Altaian 1884. Barkm 1884, 
BOUtt CWe 19B3, Green 1983, HIrtti 198S/Htreyarf8 1882, JaooD 1883 r Join* 

1983, Lteu 1978, Morrow 1983, Ntorrow 19S4> Mutlar 1483, Pscella 1988. BoThbard 

1984, Rowgon l984> Sherwood 188% Shi 1804, Surcfflto 1983, Tarnure 1982, end 
WabUk*aunod isa* 1 The articles vtitre published at a variety of well-known journal*, 
indudins «on nod by a general eoibri tfe audfeiice <e.g.. «MS and Sckmce) ea well 
es these read fhifrty by vfmlog&te and itvmwiotoQi** (e.g., Jaumtt of WMogy **d 
Molecular frnmunotogy). That* are tt Joumato tfirt one skilled in the ert would be 
tm oth wi to fpviawv. 

6, ratfotag 1884, the tern* "eyncheW' woe eclil underecood by those oidiled 
in the art to rrwan a p^rtfde eynthe&ed by chemical means. Thta *w illuafreted by the 
1Wo*Hng aemvtce tbfcan from Chapter 5 wder tfv eu^heeding "^ynthetfe peptides'" or 
a wklery-drajIarjBd laboratory reaaareh manual (Harlow. E<, and D. Lane. 19BB. 
Antlbedfee: a lebdrbtery nanus). Cold Spring Httbor laboratory* CoM Spring Harbor, 

N.T4: ^8Btfbaaai8 normally aymhetiagd usfrtg thtf aofid-pnaae techniques pioneered by 
Merrlfield (186!th* .The tBrm la etfll Sbmnderstbod today. 

■ h ■ i 

T The fuS cftafon for oaoh of tfta refttaitdaa cfted in the declin a tion is indudad in 
£*hMt2, 
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6. Tta> prior oft wpt capable or rneMog a dear dfcHJixtton between a synthetic 
poptido (La, ond ftynthosfzad by chertfcaf roans] and a peptide fragment generated by 
soma otrmr imra. Seat, Date 1883, WoyaitB 1B82, Uou 1978, Morrow i883 P Morrow 
1384, Midler 1983, Rothbwl 1884, and Sherwood 19B3. 

7. Prior tb October 31. 1884 one efeHbd in the art fully capeble of 
synchesaftig peptides of eonaWerablo lenflin. Spodfle examples of fl y nilifltfc: 
porypeptldea cWiitnlng as many at 40 arttno adda ware reported In the en prior id 
October 31, 1884, Tan df the dbovMmirtbnad todole* (Airman 1984, Bsrtarc 1884. 
tela 1688, Hrayura 1882, Jtaopb 1888, MuDar 1888, rtothbard 1884, Shi 1864, and 
Wgbuto Bunod 1984) report synthetic peptide* (i-a.! peptidao meda by cherrnonJ 
synthesis) hawing lengths or tan 11 to 24 amino sold* and ona article (Beltot 1984) 
reports 8 37 amino acid synthetic paprida. fWd I1BB1) employed 8 34 amino add 
avrtthBtb peptide, While Puett (1982) effljpbyed a 40 amino acid synthetic peptide. 

8. bTrniraoaeeya employing eymhedo peptides such as dsimed in the subject 
appOcaflon were known tn a* art In 1984. Those techniques Indudad HJSA anatyaoa 
viNctt mmki y iid paptMm bnmobfeed.on rntaodtorpfttev test sera and anzymooowplad 
secondary sffilttoto (a* Aftnen I8te» MM9H Own 1883. Jdlval 1888, tothbrt 
1884, Wabute^moii 1984). Itaoe techniques aiao included aelSd-phaae 
radioimmunoassay*) that employed Immobflteed synthetic peptides, test sera, and i0 L 

i8D8ie0 pnwn A uaoob iflaa. Morjpw 1984» tana 1883, Rcntwd is*u. otner 

mstfuda w*n> elsofcnowntntheattln 1984 for detecting apacIRo tmarecrione between 
synthetic peptides and antibodies irvhxflngj radioimmunoafisaya that employad 

-9- 
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rrtnaNvly-tabftftfld peptldie or rndbbQln (e.g. Baraa 19B4» Hfmr 1982, Rougon 19W V 
SNia84.TaiM»ig82). 

9. W atownent at page 3 of the 'SOI aerification that "aynthotic peptide* 
may also be preptiad* wouw haw Bean underload By one or owmary skin in ma in m 

October 19B4 as a machlno that such «ynth*tlc paotidas Mtotild bp usod in tho 
hnuinoBBseys daMrlbod In lira 'iOI ipeclftantlon. The '501 spoctflratfcn at pages 11, 
Hand IS specifically teaches that one too for the polypeptide* of the invention is as 
antigens in a variety of Irnrnunaaa53|& One skftad In tha an **uld not Infer from the 
teaching of th© patent specification that production of synthetic peptides would be a 
teaching of o ui^elaaa act One aided in iho d'rt would bo tad to una tho synthetic 
popddos in Immunoassays just as the apeefflmt tort toacrw- 

10. TTieHlVnudeadfleandairfn^ parent 
application enabtejd one of ordhay aWI In ttw at f n October 1 984 to identify synthetic 
HIV antigenic peptides, Le„ peptide* containing ail Immunogenic ammo acid seouence. 
TbdamoMmtBthia. 1 perfomed a hydrpptilfeiiy analysis of the ARV2 Env sequence, 
according to tho Hqpp protocol (Hopp 1981, Hopp 1903). Tho directions in Hopp, 
tcgothpr WW ism rtydrophiljclty values given Hi Hepp 1981, pemK a nreiphtforwird 
andhratolhBt^B^%^lndiBflldDofthBart Tlw confirmation of 

anHgemchy vws siao wwmn tne sun et tno art n 198* An Hntigan coma M screened 
bv ushg K in en irnmuiwaMaf «* .e*s fa prior Alt kwnunaMflaya UenfHfed in Pemflnaph 
ft And teat*r»g K wttti mtb of pattern* known Ota infected. Thia ■croning process k 
H» iKhnJqua dt n, in fact dodost* in the Happ rvferenoas. 

.4. 



MRR-19-1997 18:52 



P. 28 



1 1 » P i nA' y*» m The Hppp protocol the most hydrophfflp region of ARV-2 Env, 
wtt UontffW 9 residue* 738-743 <TORD«. Synthetic peptides darned from HTV Env 
timet contain thaw amino add reeMuea are recounted by a proportion of AIDS content 
entlsera bs demortstreied by tater ooiuol cettt. (Brolidon 1992, Qoudemldr 1880, 
Kennedy 1886}. The *ocond*rat hvdiophfe region ww ideflrifled ee reeiduea 851458 
4EKNEQE}- gft i ihwk, peptides cantoning tM? region of HIV Env an? riu narognfeed by 
sua from HV hfariad IndMdists (BroWen 1992, GdUdsmlt 1990, KmvAa 1991). The 
*iid most hytfrophifc legion of &tv. roviduBtj 733*738 (EEEGGB, ovoHapsthe 

ibat hydrapMBe region. Synthetic pepMes complning this third region or HIV Env am 
rocoonizod by sin from HiV Irtfaottd individual*. (Bttlkton 19BB, GoudaraMl 1980, 
Mmaoy isseg una region contiimnj residue* 56s»5io (OREKRAJ was alio WenWed 
at bafrig Nghty hydropNIfc. This finding vm noma tiring the same computer analysis 
fey Peutotf (1 WlSU Byrthetfc peptides derived torn HIV Env containing all or most of 
Wat naMuea ate recognized by AIDS prism ambers jflfptWen 1992. Kenned/ 1887, 
Kiowfca 1991, IVta*c#»7Bto« 1 SB3, Pakr 1987, Stream* 1982). 

1 2* ®^^V9 8>a Hopp pratpaolt tile nwan hydiyp!iiH*T i^agion «^ARV-2 G^^» a*aa 
ftJartthled as rarfckfie Ito-IOT (BOEfiE). Synawlc psptictos dwt*«d thorn HIV Gag that 
ddntain (haiaanbo add randute am nacdjgn^ by a preporiimef AIDS pdBarit artist ffi 
demonstrated try tor attjalic^^ 

Hummed as resume mm (NKSKjqg, SyntnaifcpapMes ajmtfnmg tfils region of Hiv 
<frg are hmwrtj^ a is aid are wnqpnaari by aeratcm HV rtfected tndwduato (Jiang 1882). 



I 
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13- Tha HtV sequengoe provfftd In trie "801 parent application ato cnabtod one 
of ordinary eUl hlhe e* in October, 19B4 to identify anflflonte M V Env linear epitopes 
by edH other na*rtques. Ore other approach tartown In tha arc, wqb to generate one or 
o panel of several synthetic peplfdee domed train me polypeptide sequence and test 
eedh peptide for antibody reoetMfey. , The detention of ono or a psner of oynthodc 
polypeptides from e single promfn wee e routine manor [n 1984. 

14k , A peneJ of eignt popddeiteech 13*1 B errine ecA h length) of iTOrteuicirh2 
vm Bens wed by Afenan (Airman 1884) end e portal of five iiyntfw U u peptides (8 to 16 
amino adds long} demod from edsftoxlnm 1BK end 03K pnrteirei geMOtnd py 
Orpon. (Green 1883). m addition, SutriWe generamd a panel or 12 peptides from MuLv 
polymerase gam end e parol or 18 peptide* from the rabte glycoprotein gene. 
(Sutcliffe 1983) 

16. Prior to October 19&H, those etifeei in the art knew thet e proportion of 

antibodies raiead against native pmstna ootid rooognbo epitopes oonteined on synthetic 
pepddas derived Hwn e protein aequo** tfttrmtnni 1984: leach 1983) or oonteined on 
proteolytic protein ftag m arTO (Undo 4*82], 

16. Bated on me Intomwtah described herein, those sURed in the err oouM 
hews, without undue experimentation, ueed the eequeneo of ARV-2 Env provided in the 
'601 eppooaOen to genomt eymheltc peptides representing most of the HIV 
fllywproflBln. ITejae peptide* could trte^i nave been wrW utfng standard assays known 
Inlhe art and InvnUhpgenlc regions ot rtv Bnv Wemllted. 

i : 

-8- 
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17. 1 nam reviewed htletait Montagnifer. Science. Z25. 83*88 (July, 1984) «nd 
Schupbaeh at Sbeme, 224. 503*505 CMv, 1S8U, In my opinion those cmcta 
would not hovo enabled ono drilled In die ait to pmim a synehario HIV *rrv***>* 
polypepwie sequence tor use in an immuraagfry without undue experimentation. I 
eonetuda thb fiotf the Mlw*4n& MMau; 

a) Them erddtas dM not gravida any HIV nuoteortde or amino 
add sequence iii ftjn i uftai - 

W Although HIV procaine warn purportadty Mandflad by 
immunoblortng in these puMcattant a parson of ordinary skill in the art 
wtouU not have bean afcfo to preduba sufficient quantities of any of these 
viral protaln» for taquanoTng. Sutfidant quantttiai coufctf not hawa oaan 
pWaquced bacause cunurea or pftmy human calls Wad to pnxluca 
significant qtantitias of HIV, aa tha yfcus b cytopathlc and rapUfy Mlied the 
intadad vlruMroduciny cells, Tfiete fuie , a parson gf ofditiary «kRI in the 
art Itefnpting to pmamto tuffibant «uarrthir* of HIV protafn? for dotafad 
dftiajactartaatlDru whM twe I) hedtD otatfn an jfjyop rl a t v arabltehod col 
frm town id prriduoa HI V ana ii) had a nauo a tnovfledga or tfiu pfoctaa 
<iani ( kuw mqirimd far Infecting than oblto and for irnlmaMno the Infcmad 
deW far lonQ sferfodt of tjtoe in culWfc 

o} By October £l. 1984, fha Gala and Montaonier Groups had 
reported can Ron tta wiiH be uaed lo produce sfcnifloem lewis of HIV 
(Popoytc 1984, Wtonugntor 1980), Gallo and Montagnior wane world 

-7- 
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tartar* In HIV mutch at the time, and thus can hardly be c oraJ derad id 
tw of Vritrwy atilt in the ei*. At the time of the 'G01 application data 
tha pcedm origin of th* cell Hne uasd Ivy the Gtfo group had not Man 
dtactaed [PDpavfc 198tt, The Montegnler group used cells generated by 
fcitibn : bot wo a n WV pto^uaing orii«ery T oslla and EBV-irensformed rVeelfa 
atarttgnter It woidd not have been pottiwe Tor m edanepc or 

ordinary *W the art to have used the ume technique to produce cell 
fries diat wara torrdaal to dm* daacrlbad Cry the Momagnigr group- Even 
rf ^ocientist of ortilftery okfll In trie ere hod attempted to obtain ehe cells 
described by the Gefla and Montejnfar group* I em not owe* of any 
evtdenGe ttat these gbP epee 'wore being dtetrftavod ffaafy to tbe public et 
the Him of the "501 qpplcation dev. Funhermore, the orach* culture 
amdUUofis required for maJrofnlrtfl HlV4nfeo»d celh In culture tad not 
befen disclosed. 

18. T1« enraurvwriflnt by «« Oslo group that rfTLV-lll wu reta»d to HTUM 
end II, such so 09Ct&nvd in G&le wt at< (1889) and Arya at al* 09B4J r tod «v*risvra audh 

esCneng id toewteeev presume ttat tne Erw gm via located at the same praitfion in 

■i 

the WVirt HTLVJ and II ganontes. Finttarima. tfroGafe group proeesed tfiattfre HIV 
genome cantata a pX or LOR region similar to these found in htlv-i end li. intact as 
the '501 appKoeten comedy dtoebeeid, e) HIU * net eloaety elated to HTLVa. b) the 
» gene to rwfactTOd *t tto «ms ptorifen h die HIV and HTLV genome end c] thara 
te no pX or LOR region in the MV oaiwne. 

. ,8- 
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19. the presurrptkm that HIV 
Qroup to aarfoualy mlaWentify WV aayabpa protahu: 

a) TheGaBoffOupa BM ftuaa 65 HP HIV protein as "envelope- 
rataawJ* apperandy bacauaa it migrated an 8D8»pQlyaciytaml6a petal at a 

pca A ioh abmtar to <hae of 1h» GtrQB U> HTLV precursor ti n milopti piettfn 
(6cMjpbocti Th» HIV precursor envelope protein te, however, a 

1ffitt> protein (dotgrvkHi gplSO}, a net mac only came id Pgm attar the 
'601 application Bhg <W&- 

b) The Gaflo gnx$> described a 41 KD MV protein as "Vie 
piw«rud enusbpa fintfeen of the vfcinf OBornflodharon 18BA). The 41 kO 
prmteJn «n shown to be on antigenic vtred structural pronln 
(Sarngadhaian 1984), Nowavor; th* Naeapabla cDnclutlon from this 
manuscript was that iteae wortm presumed that (Ms viral protein was 
aiMfepB^tBdbiDUs^ 

prqtain (gp«6; aarogadhwn 18B4) f.o., the HIV p4i p«ot*fn vcaa 
equivalent to HTLV gp4& In 1tot tho&e prtrairn era nw eijutvalant far the 
Wtoting raawns; 

i| All tjesrovfrai envelope protein* are synthesized aa 
precursor prtrafn* (b« HW thai are deavad into two mature 
wbunfa^qrignatBd wrfeo* 18U) and a a r aimnrnb rano fTM)* Thaa* 
twg ffivwinpB pmrainK irmflln JWWiinrnri niutfltiw aflnr tftir? r Ipwvmnp 
ara Incorporgted m§a&» ante the surface of vlml particle*. 



OX /n T4t 1 CC70 OOP 7n7 ^rnmnrnnvnnii miu * irvi i * rn inr» - * »n nr r» , m urir 
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• ) 

L . ' , 

Howerar, itieae pratriru i* structurally •Jiatinet end peifarm 
dfffmnt function* 4u(fng yni entry; the SU pwtein is primarily 

. Involved in rvcepttpr bindlnQ, vrftora*s the TM protsin contains *e 

trananwnonne fBtfon thot imhe* the envelope proteins on *e 
vhjA suribtt. THaTM profo io primerBy Invoked A a Ctep Of viral 
, entty fotownUp wehpfcer ,&ndiflg. 

11} ThaiO wriTM pronto of HIV hb designated bp 120 
and up41 (tha 41 M> proitfi daeerfted by Garnpadharan 19841,, 
' feapecttah/. 7M.8U (flpltO) pretEfri of HIV waa not described 
. , ■ prior tafa'SOtafrtlieatianffling daw. 

OD Tha BU pro** of tfio KTLVa la gptt and The TM 

' prrain at the HtLVs k p20L a 20 kO protein. 

20. I hm also reviewed in detal Chans U S. application Serial No. 659.339 
filad October 10, 1904 taCMIno thP-POOiftl ONA aaquanoa oT Figure S. Tho Chang 
■fl B OhT catl an (1> i neawBrtv describe* the location of the 6nv gene in tha HV genome, 
and (2) mlsrapresonas ihe sequoia* of the Cm gnne which •* puiportjrt to be 
QiWDinpa*— d (14. wftaaV-eoniBlnadl) w*hin me ONA eaquenee anown in Figure 3. An 
indMdual fldTtad fa die art B t u npMng a» Identify die HIV Ertv open loading 1reme found 
In the aequence of figure 3 wouM heV« bean unable to do so. 

21. AMx*&\ Chang faptworqa thtft <hfr Rgura 3 sequence ViooinprinBfW the 
ow regbrf (p. 6/ Inee 1-2), thm kl Inconwt, » tab The Rgure 3 aequenra contains e 

- 10 - 
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prion of the pa/ tferw, tfuaorgena and drfy wprtwdmatelv onvtfiM of tfteernretope 



22- Momrar, the dung P^Ure 9 wq^oe includes en error. The Figure 3 
i trcaudm m nua nuaaoctfarA*) « position 2497, 0 Tovtiue which dooe not 
actually ««t in the HIV #nWbpi gm. Thb rrwtBk* tads to o +1 tronebdonol 
froroahttt at ihb position fn tfo partial sequanee of it« envelope open reding frame. 
As tt eonsoquenm of tMs •rw- thfc dpen rod^s tramg is only ooffoec over ihe retfon 
encoding *e firoe 63 *rr#no eeWs of &w (B^otudlnB the Nominal signal peptide which 
la removed during protein ta^nth&frfs). Itm open reading rroma of ine Figure 3 
ariq u aaj B thtin Gbntftuos with three errrino add* encoded by en Incorrect reading frame 
fottovvetf iff 0 stop dOdoti. 

23. Bawd <bn figure* 1 and 9 «fO^. vwiM r»» taw carnpl«Bl|r 

filiated about the p la ce ment of tf» envetope gene relative to restriction enzyme sites in 
xha HIV ganbriaj. s.g.. an BcoRI iste ftat is astutfv located upsVMffl of the envelope 
fljeno la show Hi the Chang "339 eppBeetion faevS as cantBlned watfiin the envelope flans 
(figure lj and tipsvaam of tin envelope gene (figure 2>. Also, a Bgl n sit*, vwhteh is 
ntualiy tooottd in fte envelope gens, la shown ii> tha Chang appBerfan as vfflnin me 
y&n#BruaHi&.*^dommmttto&Wtt*atm. HIV to not doaefy related 
tft HTLV-I and It and unlike these oifter human rarrovlrises HV certainty does riot 
contain a pX region. 



11 
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cloDad In th© art in October. 1M41D qiw, IsaiatB fcndfer saouenca the envdo^o gane 
Of HIV. 

I totubydacfere that al atetemafflfl mada hmin of my cwwn kAaWlede« 0TB mja 
and that all afatai rants mada on Intomiflrrton and baltef are baflavwd -to bo tw; and 
tariharllwirw&ata^ 

and the Ifto «k> mde era punbhabfe by flf* or tf^wnrnent; of both, under Action 
iOOl of Title IS oftha Unftad Statu Coda and ihac such wDlful Mae ttHtwmro may 
jaopsrtbe tna validity of tho application or tfiy astant awing tharaon. 

Jolln AT. Young 
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